Relativistic properties of q q potentail, mass spectra of orbitally and radially excited B and D mesons as well as semileptonic decays of B mesons to orbitally excited D mesons are discussed in the framework of the relativistic quark model based on the quasipotential approach.
1. Relativistic properties ofpotential. In preceding papers 1, 2] we have developed the relativistic quark model with the (q q) potential consisting of the perturbative one-gluon exchange part and a nonperturbative one which is a mixture of the Lorentz scalar and vector con ning potentials: V (p; q; M) = u a (p) u b (?p) ( 
where k = p ? q, D is the gluon propagator in the Coulomb gauge and ?
is the e ective vector long-range vertex, containing both the Dirac and Pauli terms ? = + i 2m k ; (2) u a;b (p) are the Dirac bispinors. The parameter (1 + ) can be treated as the nonperturbative (long-range) chromomagnetic moment of the quark and as its anomalous part ( avour independent).
In the nonrelativistic limit the Fourier transform of eq. (1) gives the static potential V 0 (r) = V Coul (r) + V S conf (r) + V V conf (r); ; (4) here " is the mixing parameter. Now assuming that both quarks are heavy enough we evaluate the (v ; k = p ? q:
The natural (though not unique) relativistic extension (dependent only on the four-momentum transfer) of expression (5) ). Now we should choose the procedure of xing k 0 . On the mass shell due to energy conservation we have k 0 = 0. So k 0 may be considered as the measure of deviation either from the mass shell or from the energy shell. We choose the second possibility and set k 0 equal to a (p) ? a (q) or to b (q) ? b (p).
Then in the symmetrized form we get One can easily nd that the functions (8) identically satisfy relations (9) independently of values of the parameters " and . This is a highly nontrivial result. For the perturbative one-gluon-exchange part of V VD our expressions for V b , : : :, V e are the same as in 7], but for the con ning (long-range) part they are di erent. The terms with the Laplacian in (6) coincide only for = 0 and " = 0, i. e. for purely vector con ning interaction without the Pauli term in the vertex (2) . Our expressions (6) The spin-dependent part of our potential 1, 6] (for = ?1) completely coincides with the one found in refs. 10, 7] . The Gromes relation is identically ful lled. Our result supports the conjecture that the long-range conning forces are dominated by chromoelectric interaction and that the chromomagnetic interaction vanishes. It is also in accord with the ux tube and dual superconductivity picture 9, 10].
2. Mass spectra of heavy-light mesons. Many di erent approaches have been used for the calculation of orbital and radial excitations of heavylight mesons 11, 12, 13] . However, almost in all of them the expansion in inverse powers not only of the heavy quark mass (m Q ) but also in inverse powers of the light quark mass (m q ) is carried out. The estimates of the light quark velocity in these mesons show that the light quark is highly relativistic (v=c 0:7 0:8). Thus the nonrelativistic approximation is not adequate for the light quark and one cannot guarantee the numerical accuracy of the expansion in inverse powers of the light quark mass. Here we present the results of the calculation of the masses of orbitally and radially excited B and D mesons without employing the expansion in 1=m q (see 14] for details). Thus the light quark is treated fully relativistically. Concerning the heavy quark we apply the expansion in 1=m Q up to the rst order. Our numerical results are presented in Tables 1-4. Let us compare the obtained results with model independent predictions of heavy quark e ective theory (HQET). Heavy quark symmetry provides (12) and the same for B s and D s mesons as well as for P 1 ? P 0 states. Our model predictions for these splittings are displayed in Table 5 .
In Tables 1-4 we compare our relativistic quark model results for heavylight meson masses with the predictions of other quark models of Godfrey and Isgur 11], Isgur 13 ], Eichten, Hill and Quigg 12] and experimental data 15, 16] . All these quark models use the expansion in inverse powers both of the heavy m Q and light muark masses for the Q q interaction potential. In (p) . However, the resulting potential in this approach accounts only for some of the relativistic e ects, while the others, which are of the same order of magnitude, are missing. The considerations of Refs. 13, 12] are closely related. The heavy quark expansion is extended to light (u; d; s) quarks and the experimental data on P wave masses of K mesons are used to obtain predictions for B and D mesons.
In the paper 13] it is argued that the heavy quark spin P-wave multiplets with j = 1=2 (0 ). Thus only for B meson we get the purely inverted pattern. Note that the model 11] predicts the 
where the arrow over @=@p indicates that the derivative acts on the wave function of the D meson. The last terms in the square brackets of these expressions result from the wave function transformation associated with the relativistic rotation of the light quark spin (Wigner rotation) in passing to the moving reference frame. These terms are numerically important and In Table 6 we present our numerical results for j (1) and its slope 2 j in comparison with other model predictions 19, 20, 21, 22, 23, 11, 24] . We see that most of the above approaches predict close values for the function (15)), while the relativistic treatment leads to 3=2 (1) > 1=2 (1) (see (16) ). Our results for the branching ratios of B ! D 1;2 (3=2)e decays are consistent with available experimental data.
